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Abstract

The present study was conducted on loam soil at Agronomy Farm, Mewar University, Gangrar, during the
rabi season of 2021-22. Ten treatments consisting of Control, 100% recommended dose of nitrogen (RDN)
+ 25% N through FYM, 100% T3-100% RDN + 25% N through vermicompost, 75% RDN + 25% N
through FYM, 75% RDN + 25% N through vermicompost, 50% RDN + 50% N through FYM, 50% RDN
+ 50% N through vermicompost 50% RDN + 50% N through vermicompost, 25% RDN + 75% N through
FYM, 25% RDN + 75% N through vermicompost and 100% RDN through chemical fertilizer in
Randomize Block Design with three replications. The wheat cultivar of Raj-3077 was grown in the
experiment.

The highest yield attribute and yield were recorded with 100% RDN + 25% N through vermicompost
through compost which was statistically similar to the treatment of 100% recommended dose of nitrogen
(RDN) + 25% N through FYM and significantly higher than the 100% RDN through chemical fertilizer
and control. Among the different combinations of organic manures with compost of nutrients, the
replacement of 100% RDN through chemical fertilizer recorded significantly higher yield attributes and
yield along with higher net return and B: C ratio. The treatments with compost of nutrients recorded higher
nutrient content and nutrient uptake over 100% RDN + 25% N through vermicompost with inorganic
fertilizer. On the basis present study, it may be conducted that the integrated use of the organic source of
nutrients can enhance the productivity of the wheat system.

Keywords: Vermicompost, ten treatments consisting, agronomy farm

Introduction

Wheat (Triticum aestivum L.) is a very important staple and remunerative rabi crop, cultivated
in almost all the countries of the world. Among major wheat-producing countries, India ranked
second next to China concerning its production in the world (Agriculture Sectors National
Portal). It is the second most important cereal crop after rice in India and is grown under diverse
agro-climatic conditions.

India has the largest area under wheat (29.14 million hectares) but ranks second in production
(102.19 million tonnes) after China with average productivity of 3154 kg/ha. It is cultivated
mainly in the states of Uttar Pradesh, Madhya Pradesh, Punjab, Rajasthan, Haryana, Bihar,
Guijarat, and Maharashtra. Among the different states of India, Uttar Pradesh ranks first in both
area and production, while Punjab ranks first in productivity. In Rajasthan, the crop occupies an
area of 3.4 million hectares and production of 13.88 million tonnes with average productivity of
3355 kg/ha. The average productivity of wheat in the state is far behind the attainable
productivity of this crop mainly because of inadequate and imbalanced use of plant nutrients.
Wheat (Triticum aestivum L.) is one of the important grain crops produced worldwide and is a
staple food for about one-third of the world’s population. Wheat flour has many uses, but its
main use is to make bread, a staple food for many people around the world (Hussain and Shah,
2002) 81,

The productivity of wheat in Rajasthan is low as compared to Punjab and Haryana mainly due to
arid and semi-arid climates. Sandy soils are of wide occurrence in Rajasthan. These soils are
excessively permeable mainly because of their coarse texture and poor organic matter content.
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The moisture retention capacity of these soils is also very low
and more than one-third of applied water or through rains get
lost through deep percolation (Mann and Singh 1975) [,
Wheat is an exhaustive crop of soil nutrients.

Soil organic matter plays a key role in influencing the nutrient
dynamics in soils. It acts as a sink by hoarding the nutrients
temporarily through an array of biochemical processes ranging
from adsorption reactions to organic-nutrient forms. Organically
held plant nutrients play a vital role in sustaining plant nutrient
availability. It also maintains optimum temperature and moisture
in the soil.

Vermicompost, is nowadays gaining more and more importance
as a substitute for other organic manures due to its
comparatively higher nutrient concentration with a quick release
of nutrients and which are available mostly to the current crop. It
also takes part in improving the physical conditions of the soil.
Vermicompost is an eco-friendly and effective way to recycle
agriculture and kitchen waste. It can also be called biological
manure and its application not only adds plant nutrients (macro
and micro) and growth regulators but also increases soil water
retention, nutrient content and organic carbon content of the soil.
Sequences rice-rice-sesame (Sesamum indicum) and rice-rice-
okra (Abelmoschus esculentus) reduced the available nitrogen
status of the soil. Integration of nutrient sources made the
predominant  rice-rice-sesame  cropping sequence  more
productive in the sandy-loam soil. Inclusion of groundnut and
cowpea in rice-based crop sequences increased the yield of the
Rajput (2008) [ studied the effect of nutrient management
practices on the growth and yield of pearlmillet (P. glaucum cv.)
Pusa 605). The highest yield was obtained with 5 t farmyard
manure/ha. Each unit increase in N level (0, 30 and 60 kg/ha)
enhanced the growth, yield components (Plant population, plant
height and test weight) and yield of peal millet. The highest
grain yield (24 g/ha) was obtained with the highest N level.

Ram Lal et al. (2008) % found that application of 75% RDF
NPK fertilizers + 5 tonnes vermicompost-mustard straw/ha gave
significantly higher grain and straw yield 48.09 and 74.59 g/ha
respectively as compared to the recommended rate of NPK
(80:48:0) and it was at par with 100% recommended rate of
NPK + 10 tonnes FYM/ha and 50% recommended rate of NPK
+ 7.5 tonnes vermicompost-mustard straw/ha.

Ashoka et al. (2009) ™! reported that application of RDF + 25 kg
ZnS0, /ha + vermicompost @ 3.5 t ha! recorded significantly
higher growth parameters and quality parameters viz., protein
(cereals).

Materials and Methods

A field study on the topic “Effect of organic manures and
Inorganic Fertilizers on growth and yield of wheat (Triticum
aestivum L.)” was conducted during the rabi season of 2021-22
at the Agronomy Farm, Mewar University, Gangrar. The details
of experimental techniques adopted, criteria used for treatment
evaluation and methods followed during the entire course of
investigation are presented in this chapter.

Location of experimental site

Chittorgarh is located at 24.88°N 74.63°E. It has an average
elevation of 394 meters (1292 ft). Chittorgarh is located in the
southern part of the state of Rajasthan, in the northwestern part
of India. It is located beside a high hill near the Gambheri River.
Chittorgarh is located between 23° 32' and 25° 13' north
latitudes and between 74° 12' and 75° 49' east longitudes in the
southeastern part of Rajasthan state.

https://www.agronomyjournals.com

Climate and Weather conditions

The climate of this region is typically semi-arid, with extremes
of temperatures during both seasons. During summers, the
temperature may go as high as 48 °C while in winter, it may fall
as low as -1.0 °C. The mean rainfall of the tract is about 450 mm
most of which is contributed by the South-West monsoon from
July to September. Since, climate influences the growth, yield,
and quality of agricultural produce, therefore climatic variables
are presented in this chapter. The mean weekly values of
important climatic parameters viz., maximum and minimum
temperatures, rainfall, relative humidity, sunshine hours,
evaporation, etc. recorded at the college meteorological
observatory during the crop season are presented in table.

Meteorological observations

The weather conditions that prevailed during the period of
experimentation (November 2021 to April 2022) were recorded
at the meteorological observatory of the college farm and have
been given in Table 3.1 and graphically depicted in Fig. 3.1.

Table 1: Mean weekly weather parameters for crop season (rabi, 2021-

22)
SMW*|Temp. °C| Relative [Evaporation|Total rainfall{Sunshine
No. |Max| Min |humidity %| (mm/day) (mm) hrs/day
47. [23.1)125 77 15 018.4 4.3
48. [23.0| 8.1 63 2.0 000.0 7.6
49. [23.0| 6.1 57 2.1 000.0 8.5
50. [23.3]| 34 55 2.1 000.0 8.0
51. [24.7| 2.0 59 2.3 000.2 8.6
52. [225| 7.8 65 2.3 000.0 6.9
1. 178/ 74 71 15 000.0 6.4
2. |225] 3.7 59 2.3 000.0 9.1
3. [215] 16 61 1.9 000.0 9.3
4. |225] 45 57 2.4 000.0 8.6
5. |235| 43 57 2.4 000.0 9.0
6. |26.7] 7.0 56 2.9 000.8 9.5
7. |24.0{09.1 67 2.6 032.8 7.2
8. |23.5/09.1 66 2.9 000.0 8.1
9. |25.3]11.0 61 2.9 001.0 7.2
10. [28.1/10.6 53 2.7 000.0 8.7
11. [33.0{09.5 49 4.1 000.0 9.4
12. [34.8/12.6 41 4.0 000.0 8.7
13. [36.2|15.7 39 6.0 000.0 8.8
14. [34.5]135 36 7.0 000.0 8.7
15. [35.1]17.8 34 4.4 000.0 6.8
16. [35.9|17.6 34 5.2 000.4 9.1
SMW = Standard meteorological week.
Experimental details
Treatments
S. No. Treatments Symbols|
1. Control T1
2 100% recommended dose of nitrogen (RDN) + 25% N ™
) through FYM
3. [100% T3-100% RDN + 25% N through vermicompost| T3
4. 75% RDN + 25% N through FYM T4
5. 75% RDN + 25% N through vermicompost T5
6. 50% RDN + 50% N through FYM T6
7. 50% RDN + 50% N through vermicompost T7
8. 25% RDN + 75% N through FYM T8
9. 25% RDN + 75% N through vermicompost T9
10. 100% RDN through chemical fertilizer T10
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Table 2: Effect of organic manures and inorganic fertilizers on plant height of wheat crop

Treatment Plant height(cm)
30 DAS|60 DAS|90 DAS| At harvest

T1 Control 383 | 86.6 | 89.3 93.0
T2 100% recommended dose of nitrogen (RDN) + 25% N through FYM 49.3 | 98.0 | 107.0 111.0
T3 100% RDN + 25% N through vermicompost 51.0 | 111.3 | 115.0 119.0
T4 75% RDN + 25% N through FYM 47.0 | 104.0 | 110.6 112.3
Ts 75% RDN + 25% N through vermicompost 452 | 99.0 | 108.3 111.0
Ts 50% RDN + 50% N through FYM 473 | 98.6 | 111.0 115.0
T750% RDN + 50% N through vermicompost 46.6 | 102.0 | 110.0 116.3
Ts 25% RDN + 75% N through FYM 47.3 | 101.0 | 110.0 114.6
To 25% RDN + 75% N through vermicompost 45.6 98.0 | 108.0 115.0
T10100% RDN through chemical fertilizer 47.6 | 103.3 | 106.0 109.0

SEmz* 2.0 2.1 2.2 2.0

CD (P=0.05) 5.9 6.3 6.5 6.0

RDN: Recommended Dose of Nitrogen, VC: Vermicompost, FYM: Farm Yard Manure.
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Table 3: Effect of organic manures an Inorganic Fertilizers on dry matter accumulation (g m-) of wheat at different stages

Dry matter accumulation (g m3)

Treatments 30 DAS[60 DAS[90 DASJAL harvest
T1: Control. 115 356 511 644
T2: 100% recommended dose of nitrogen (RDN) + 25% N through FYM. 148 459 747 972
T3: 100% RDN + 25% N through vermicompost. 167 535 895 1085
T4: 75% RDN + 25% N through FYM. 160 487 887 1034
Ts: 75% RDN + 25% N through vermicompost. 149 462 871 1026
Ts: 50% RDN + 50% N through FYM. 164 499 881 1035
T7: 50% RDN + 50% N through vermicompost. 152 471 867 1014
Ts: 25% RDN + 75% N through FYM. 161 496 874 1014
To: 25% RDN + 75% N through vermicompost. 157 477 873 1022
T10: 100% RDN through chemical fertilizer. 150 466 866 1014

S.Em *

0.5 0.5 6.5 8.1

CD (P=0.05)

1.6 1.7 19.7 24.3

RDN: Recommended Dose of Nitrogen, VC: Vermicompost and FYM: Farm Yard Manure

Table 4: Effect of organic manures and Inorganic Fertilizers on grain, straw, biological yield (q ha*) and Harvest Index (%)

Treatment _ Yield (g ha'l)_ | Harvest
Grain | Straw |Biologicallindex (%)

T1: Control 2445 | 40.54 64.99 37.62
T2: 100% recommended dose of nitrogen (RDN) + 25% N through FYM | 38.84 | 59.48 98.32 39.50
T3: 100% RDN + 25% N through vermicompost 45.66 | 64.98 110.64 41.27
T4: 75% RDN + 25% N through FYM 41.75 | 63.43 | 105.18 39.69
Ts: 75% RDN + 25% N through vermicompost 41.05 | 63.19 104.24 39.38
Te: 50% RDN + 50% N through FYM 42.83 | 62.32 | 105.15 40.73
T7: 50% RDN + 50% N through vermicompost 4145 | 61.45 102.90 40.28
Ts: 25% RDN + 75% N through FYM 4232 | 61.89 | 104.21 40.61
To: 25% RDN + 75% N through vermicompost 4155 | 63.58 | 105.13 39.52
T10: 100% RDN through chemical fertilizer 41.23 | 62.34 103.57 39.81
SEm + 1.33 1.87 2.58 0.39
CD (P=0.05) 3.89 5.60 7.74 1.19

RDN: Recommended Dose of Nitrogen, VC: Vermicompost and FYM: Farm Yard Manure

Results

The salient findings of the experiment entitles “Effect of
Organic Manures and Compost on Growth and Yield of Wheat
(Triticum aestivum L.)” have been presented in the preceding
chapter with a detailed account of the performance of wheat in
terms of crop growth and development, yield and yield
attributes, uptakes of nutrients by crop and its economics
influenced by different treatments. Several points of interest
have emerged which are being discussed here with the support
of findings of other workers.

Attempts have also been made here to evaluate and explain the
important observations recorded and results obtained in the
course of present investigation concerning cause and effect
relationship as for as possible.

Effect of organic and inorganic source of nutrients in integrated
mode in present investigation, the organic and inorganic source
of nutrients in integrated mode envisaged pronounced variation
in growth character of wheat. Same pronounced variation were
noted with different source of nutrients in yield and attributes
factors. Thus, application of inorganic and organic fertilizer in
integrated mode proved import for growing wheat, successfully
under agro-climatic conditions of Meerut. One of the main
functions of organic nutrient is the initiation of meristmatic
activity of the plants. The cell division and cell enlargement are
also accelerated by ample supply of nutrient by organic source.

Growth characters

The crop growth expressed in terms of plant height, number of
tillers, dry matter of crop increased significantly due to different
organic, compost of fertilizer and their combinations. At
maturity stage the organic and fertilizer treatment i.e. 100%

RDN + 25% N through vermicompost produced the tallest plant.
Similar reports were also observed earlier by Gupta (1998) 114
and Kumar (2001) [151,

An examination of tillering is one of the useful ways to
determine the growth status of wheat plant. Under nutrient
shortage conditions when tillering is retarded, the growth
parameter such as dry weight also decreased (Yoshida, 1981)
(1161 In present study, all the organic, fertilizer treatments had
significant bearing on the number of tillers m2. The number of
tillers m at different stage was recorded higher at all the stage
of crop growth which was significantly higher than other
treatments. The number of tillers m? decreased in all the
treatments at harvest due to shoot maturity.

Nayak and Murty (1980) 7] also observed low tillering due to
low light intensity during the monsoon. Venkteswarlu and
Visperas (1987) 18] stated that the capacity of tillering and
panicle number is a function of the environment, dominated by
light within a range of 37.0 °C mean Maximum temperature.
With the advancement of the age of wheat crop, there was
successive increases in the number of tillers m-2 (Table 4.3)
introspective of rate of fertilizer application in different mode.
The number of tillers m-2 responded to organic fertilizer at all
the periodical stage.

The first prerequisite for yields is a higher production of total
dry produced depends on photosynthesis which in turn depends
upon large and efficient assimilating area, adequate supply of
solar radiation, carbon dioxide and favourable environment
conditions. In present context, the various organic and nitrogen
fertilizer treatment exhibited significant influence on the dry
matter accumulation at maximum tillering stage (Table 4.3). The
treatment including 100% RDN + 25% N through vermicompost

~9~
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and use of organic source of nutrient produced significantly
higher dry matter than the common practice of applying
fertilizer nitrogen.

The amount of economic yield also depends upon the manner in
which the net dry matter produced is distributed amount the
different parts of the plant. This explains as to how higher grain
yields were obtained with 100% RDN + 25% N through
vermicompost treatment or in the treatments where organic
source of nutrient were used.

Yield attributes

Spike length is most important yield attributing character. The
various organic, nitrogen and fertilizer treatments had a
significant bearing on the number of spike. The treatment 100%
RDN + 25% N through vermicompost and (75% RDN + 25% N
through FYM) produced a significantly higher number of spike
than all other treatments. Greater survival of tillers under these
treatments could be due to continuous but controlled supply of
nutrients particularly N, commensurate with the requirement at
different growth stages. Yoshida (1981) (16 explained the fate
of tillers during tillering which intern decided the spike
numbers. He noticed that the tillering depends upon nutritional
status of plant, supply of carbohydrates, light and temperature
conditions.

Grain yield is the manifestation of yield attributing characters
significantly higher values of yield attributes such as test weight,
number of grain per spike and number of spike per plant were
noticed under the treatment with organic combination as well as
100% & 100% RDN + 25% N through vermicompost. Singh et
al. (2001) P reported that yield increase under FYM applied
treatment the capacity of wheat plant to extract nutrient from the
deeper soil layers. More ever, these organic manures might have
helped in improving the nutrient availability from the soil for a
prolonged period on one hand and mitigating the deficiency of
different nutrient as well as improving the soil physical
condition on the other which ultimately increase the crop yield
(Naphade et al., 1993) [68],

Difference in 1000 grain weight (g) due to different organic and
nitrogen fertilizer treatments were found significant may be due
to variations in source of nutrients. Grain weight increased
significantly with the application of nutrient fertilizer along with
FYM and vermicompost. The application of 100% RDN + 25%
N through vermicompost resulted in higher value of yield
attributes. This might be due to the application of organic and
nitrogen fertilizer increased the growth attributes that provide
more photosynthetic surface resulted in the synthesis of more
food materials, consequently better development of yield
attitudes.

The results of present investigation in respect of these yield
attributes are in agreement with the finding of Shivery and Singh
(2003); Pariyani and Naik (2004) '; Kumar et at. (2005) [
Singh et al. (2005) * who reported the response of wheat crop
to nitrogen in the yield attributes.

The ultimate aim of agronomical investigation is to enhance the
productivity of crop by manipulating the growth characters as
well as yield attributes in favour of crop yield (grain). The wheat
produced the lowest grain (24.45q ha') and straw (40.54 q ha?)
yield under control plots. The maximum grain (45.66 ¢ ha) and
straw (64.98 g ha') yield observed with the application of 100%
RDN + 25% N through vermicompost grain yield is function of
yield attributes viz. number of tillers, number of grain per spike
and test weight to crop gave the higher values of yield attributes
and resulted in higher yields. The increase in yield of wheat was
probably due to the fact that application of improves the
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physiochemical conditions of soil and better supply of nutrients
to crop and ultimately resulted in higher yields. These findings
are in conformity with the finding of Pariyani and Naik (2004)
[72l: Kumar et al. (2005) B Singh et al. (2005) [*4],

The different treatments consisting of organic and fertilizer
combinations were found to increase N content in grain and
straw over unfertilized Control. Both purely organic N and
inorganic fertilizer treatments (100% RDN + 25% N through
vermicompost) had significantly higher N content in grain and
straw (1.295 and 0.637 g) than the other treatments. The increase
in N content of grain and straw of wheat inorganic N fertilized
treatment might be attributed to the slow and continuous supply
of N throughout the crop growth by these organic manures.
Nutrient uptake is determined by biological yield and
concentration of nutrients in plants. The significant difference in
N uptake by grain and straw due to various nutrient sources
associated mainly with the yield difference and partly with the N
uptake in grain and straw. Total nutrient uptake by the wheat
crop with integrated use of 75% RDN + 25% N through FYM
was significantly higher (93.66 kg N, 27.19 P and 112.50 K ha)
over control.

This treatment removed significantly higher amount of N than
the other treatments. Higher N uptake might be associated with
the increased available N pool in soil resulting from conversion
of organically bound N to inorganic form by the micro organic
(Bellaki and Badanne, 1997) [9 that increased nutrient
availability and uptake of N by wheat crop.

Economics

Agronomical studies must have practical value so as to make
them affordable to farmers. Hence, analysis of economic factors
like cost of cultivation, gross income, net profit and benefit cost
ratio are important to evaluate the effect of the treatments from
practical point of view to the farming community as well as to
the planners. In general, the farmers are mainly interested to
earn more profit unit-1 area, time and investment;

Whereas planner’s policies are mainly concentrated for high
productivity from the crops. Henceforth, economic analyses of
the treatments gave fruitful information to both growers as well
as planners. The economic analyses are discussed here by
considering cost of inputs used and the value of the produce
obtained as per prevailing rates in the locality on ha'* area basis.

Among the various treatments with organic combinations, the
minimum cost of cultivation (31208 Rs.ha') was incurred in
50% RDN + 50% N through vermicompost treatment. Whereas,
the maximum cost of cultivation (37568 Rs.ha') was 75% RDN
+ 25% N through FYM treatment due to the higher cost of
vermicompost. Gross return is directly related to the value of
produce in the market. Among the different combinations of
fertilizers and organic manures, the highest gross return of
165832 Rs. hal, net return of 134624 Rs. ha! and B: C ratio of
4.3 was recorded in 75% RDN + 25% N through FYM
treatment. B: C ratio is the actual indicator of profit in relation to
rupees invested on crop production. Kewat et al. (2002) I also
reported similar results.
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